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solved. In alkaline solution it behaves as a weak acid; in acid
solution as a weak base. In the blood plasma and the other
body fluids (which are slightly alkaline in reaction), protein,
acting as an acid, forms with bases compounds called protein-
atcs. The chief base is sodium. The proteinate undergoes ioni-
zation (p. 13), into proteinate anions (P~~) and cations (Na+,
K+, etc.). In acid solution, protein hydrochloride, protein sul-
fate, etc., are formed, the protein then acting as a weak base.
At a certain reaction nearer the neutral point, ionization is re-
duced to zero; the protein particles, being electrically neutral,
collect together into clumps. A precipitate of the protein ma-
terial forms which is visible to the naked eye; this is called
isoelectric precipitation, and the point or range of pH at which
it occurs is known as the isoelectric point or range. The latter
varies considerably for different proteins but is characteristic for
a given protein. Proteins (or the amino-acids of which they
are composed) on account of their ability to form acids or bases
depending upon the H-ion concentration, are termed am-
photeric electrolytes (Gk. ampho, both).
There are several proteins which contain more than 15 varie-
ties of amino-acids, but the assortment varies between different
types of protein. The total number of amino-acids in a protein
molecule may be 200 or more. Such proteins are composed,
therefore, of molecules of relatively enormous size. The mole-
cules of certain other proteins, such as the protamines, contain
much fewer amino-acids and are correspondingly smaller.
There is thus a very wide variation in the size of the molecules
of the different types of protein. Egg albumin, for example,
has a molecular weight of around 40,000, whereas the molec-
ular weights of some other proteins are in the neighborhood
of 200,000. A few have a molecular weight of over a million.
The shape of the protein molecule also varies. The molecules
of some proteins such as the myosin of muscle and of that form-
ing tendons and ligaments (collagen) are long and fiber-like
in shape, while others, such as those of serum albumin, are
globular. A short classification of proteins is given in Table 15.
The growth of body tissue in the young animal, and the re-